Advancements in CRISPR/Cas9 technology-Focusing on cancer therapeutics and beyond.
"CRISPR" is an abbreviation for Clustered Regularly Interspaced Short Palindromic Repeats, which are a characteristic of the bacterial defense system and Cas9 (or "CRISPR-associated") is a RNA-guided DNA endonuclease or molecular scissor, capable of cutting DNA strands. Both together forms the basis for CRISPR-Cas9 targeted genome editing technology and enables highly specific genomic modifications to an organism's DNA. Recent advent of high-throughput genomics has revolutionizing personalized medicine and enhanced our molecular understanding of human cancers. The development of the CRISPR/Cas9 tool has unveiled advancement of new, simplistic and efficient in vivo model systems in oncology. The usage of CRISPR/Cas9 gene editing systems for curing various cancers promises to be the next great biotechnological breakthrough in medicine. However, urgent attention is needed to assess the functional relevance of novel cancer-associated mutations and translate our molecular knowledge to therapeutics. Herein, we will review the development and applications of the exciting uses of the CRISPR/Cas9 technique for cancer research and therapy with focus on origin, progress, clinical trials, implications, and challenges ahead. Major ethical and safety concerns are perhaps unknown long term consequences of DNA manipulation and irreversibility of this procedure.